Abstract-When a perspective drawing is viewed monocularly, changes in fixation point are accompanied by changes in steady-state vergence.; their direction is usually appropriate for the distance relationships implied in the illustration. The absolute magnitude of these responses varies appreciably among subjects; it can be consistently enhanced or reduced by modest changes in the drawing. Similar configurations of stimuli from three-dimensional objects would presumably also contribute to normal vergence movements during binocular viewing; it appears that their importance would increase with target distance. Corresponding changes in pupil diameter, as expected for the "near reflex", were not observed with perspective stimuli. Consistent, directionally appropriate vergence changes, paralleling perception, were also made by most subjects during monocular viewing of a Necker cube, but there, exceptionally large pupillary responses arose.
INTRODUCTION
When we shift our gaze among targets of interest which are at different distances away, convergence and divergence of the eyes are essential to prevent diplopia. The extent to which the images from the two eyes are initially out of register with each other is defined as the disparity of a target, and it represents a strong stimulus for evoking vergence movement-and the essential one for achieving binocular fusion. A second important stimulus for vergence changes is provided by image misfocus; and since perception of image blurring is a central element in the feedback loop controlling accommodation of the lens, the vergence response to such stimuli is known as accommodation vergence. This response is easily measured during monocular viewing, and its magnitude is quite large-typically half or more of the movement required to achieve proper realignment of the two eyes. Nevertheless, accommodation vergence is neither necessary for achieving binocular fusion: disparity stimuli can do the job alone; nor sufficient: on/y disparity can provide the brain with precise feedback about image superposition. Accommodation vergence is thus in some senses a backup system: a non-essential but powerful supplementary mechanism for moving the eyes in the proper direction toward fusion and a "cyclopean" view of the world.
This article describes evidence for another sort of supplementary mechanism which can produce vergence movements in the appropriate direction: an eye-movement response to perspective stimuli, that is, to those configurations of elements which serve, in a perspective illustration, to indicate that one object is at a greater or lesser distance from the observer than another. Vergence changes which are evoked by this particular sort of stimulus have apparently not been previously reported, but the responses may well represent a subcategory of what is known as "proximal verger&', said to be due to "knowledge of nearness" (Maddox, 1893; Hokoda and Ciuffreda, 1983) .
Like accommodation vergence, the oculomotor response to the depth relationships implied by illustrations can be most easily and unequivocally demonstrated under open-loop conditions: disparity stimuli are eliminated by obstructing vision in one eye. Accommodation stimuli are not eliminated in this experimental design, but, since the elements of a drawing are in a plane at a single distance, the stimuli for accommodation are held constant; hence, any
